Disinhibition of the mediodorsal thalamus induces fos-like immunoreactivity in both pyramidal and GABA-containing neurons in the medial prefrontal cortex of rats, but does not affect prefrontal extracellular GABA levels.
Stimulation of the mediodorsal and midline thalamic nuclei excites cortical neurons and induces c-fos expression in the prefrontal cortex. Data in the literature data suggest that pyramidal neurons are the most likely cellular targets. In order to determine whether cortical interneurons are also impacted by activation of mediodorsal/midline thalamic nuclei, we studied the effects of thalamic stimulation on (1) Fos protein expression in gamma-aminobutyric acid (GABA)-immunoreactive neurons and on (2) extracellular GABA levels in the prefrontal cortex of rats. Perfusion of the GABA-A receptor antagonist bicuculline for 20 minutes through a dialysis probe implanted into the mediodorsal thalamus induced Fos-like immunoreactivity (IR) approximately 1 hour later in the thalamus and in the medial prefrontal cortex of freely moving rats. Immunohistochemical double-labeling for Fos-like IR and GABA-like IR showed that about 8% of Fos-like IR nuclei in the prelimbic and infralimbic areas were located in GABA-like IR neurons. Fos-like IR was detected in three major subsets of GABAergic neurons defined by calbindin, parvalbumin, or vasoactive intestinal peptide (VIP)-like IR. Dual probe dialysis showed that the extracellular levels of GABA in the prefrontal cortex did not change in response to thalamic stimulation. These data indicate that activation of thalamocortical neurons indeed affects the activity of GABAergic neurons as shown by the induction of Fos-like IR but that these metabolic changes are not reflected in changes of extracellular GABA levels that are sampled by microdialysis.